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Resting Energy Expenditure and Nukitional Status in CysSc Fibrosis 
Related Diabetes 
T. Moudiou, A. Gall i  Tsinopoulou, S. Nousia Ar vanit akis 
4th Pediatrics Department, Aristotle University of Thessaloniki, GREECE 
The ainu of this study was to investigate Resting Energy Expenditure (REE) ha 
cystic fibrosis related diabetes mell itus (CFRDM) and relate it to their nutritional 
status. 31 stable CF individuals 9 to 34 years (19.98+1.0) with pancreatic 
insufficiency were examined. Glucose tolerance test was performed in all patients. 
REE was measured by indirect calorimett3, and compared with normal values 
(SchoBeld H W equations). The percentage of predicted REE (REE%) was 
expressed as measured REE divided by normal values. Body composition was 
estimated from bioelectrical impedance analysis. Body Mass Index (BMI) was 
calculated. Patients were divided into fllree groups: Group I :  12 patients having 
diabetes mellitus (DM) on insulin replacement therapy, Group I I :  12 patients 
without DM, Group l l I :  7 patients with impaired glucose tolerance but not 
receiving insulin. The results were expressed as mean+standard error of the mean. 
l lesufts: Group I: REE% 113+4.9 BMI  19.36+0.66 BFAT% 19.57+2.33 
C, mup I I :  REE% 109.54+2.32 BMI  20.21+1.0 BFAT% 22.56+1.97 Group 
I I I :  REE% 113.77+5.77 BMI  19.6+1.28 BFAT% 15.75+2.79 Conclusion: Al l  
CF patients had increased REE compared to normal values. Although CFRDM 
patients had higher REE as compared to those without, the difference did not reach 
statistical significance. Group I did not appear to have may difference in REE% from 
those ha Group III. Patients in all groups had similar BMI. Group II appeared to 
have the highest BFAT% as compared to Group I or Group III. The difference 
reached statistical significance (t 2.35 p 0.03) between groups ]I and III. This is 
attributed to the anabolic action of, mainly endogenous, insulin. Low BFAT% ha 
patients having impaired glucose tolerance maybe the result of insulin depletion. 
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Physical exercise in combination with dietary advice increases 
muscle mass and the power of endurance in paSents with CysSc 
Fibrosis (CF) 
U. Mii l ler, S. Rmgblut, J. B argon 
Katlu~rina-Kasper Clinics, Department of I ternal Medicine, Hospital of St. 
Elisabethen, Frankfurt~M, Germany 
Body composition can be determined with the help of bioelectrical impedance 
analysis (BIA). Thereby conclusions concerning nutritional and physical status can 
be drawn from phase angle, body cell mass (BCM) and ECMfB CM ratio. Patients 
with CF often are underweight and show low physical strength. The aim of our work 
was to evaluate changes in BCM (muscle mass) as wel l  as ha phase angle 
(nutritional state) before and after regular physical exercise ( .g. swimming, 
jogging) for a min imum of one hour per week  twice a week over a period of one 
year. In addition, dietary advice was given every 3 months. For this study we 
included 12 patients with CF (m 4, w 8), mean age 27.5 years (20-46 yrs), body 
mass index (BMI: kg/m 2) 19,1 (15,8 23,3). 
Measurements of body composition were done with bioelectrical impedance 
analyser (Nutrigard M, Data Input, Darmstadt/Germany) at 50 kHz. Paired t Test 
was used for statistical analysis. 
After 12 months (end of examination) phase angle, BCM and ECMfBCM ratio 
significantly improved (see table 1). 
Tab 1: R~sults ofBIA measuiements 
be fo*e alter p 
BMI (+SD) 19,1 + 1,9 19,5 + 1,9 < 0,5693 
Phase angle (+SD) 5,6 + 0,8 5,8 + 0,8 < 0,0029 
BCM % (+SD) 48,7 + 4,4 50,6 + 4,2 < 0,0143 
ECMfI3 CM (+SD) 1,0+ 0,2 0,9 + 0,2 < 0,0069 
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Longitudinal analysis of resting energy expenditure in children with 
cystic fibrosis 
A. Magoff in 1, J. A l len 1, M. Gruca 1, P. Van Asperen 2, K. G asldla 1
~James Fairfax Institute of Paediatric Nutritio~ 2Department of Respiratory 
Medicine, The ChiMren's Hospital at Westmead, Australia 
Aims This longitudinal study was undertaken to assess factors contributing to 
increased REE (resting energy expenditure) in children with CF and assess i f  REE 
changes over time. 
Methods REE and anfllropometry were measured fllree times in 86 chi ldren (46 
males) with CF at yearly intervals. Pancreatic and pulmonary function, genotype, 
bacterial colonization and liver disease were determined. Linear mixed model 
regression analy sis was used to determine the predictors of REE over time. 
Results Children with CF had a higher REE than controls (p 0.008) with females 
(10% above predicted), and males (4% above predicted), this difference persisted 
throughout. 
ha females REE did not change with t ime (p~).42) after al lowing for significant 
positive predictors <)fiat free mass (FFM) ( 105kJ/kg, 95%CI 91,120, p<0.0CO1) and 
pancreatic insufBciency (454kJ, 95%CI 115,792, p~).01). 
ha males REE increased over t ime (p~).02), after adjustment for the significant 
positive predictor FFM (119kJ/kg, 95%CI 104,133, p<0.C¢O1). In males there was 
a significant interaction between t ime and fat free mass (p~).CO5), suggesting the 
relationship between REE and FFM changed over time. 
There was no association between REE and pulmonary function for females or 
males. 
Conclusions This longitudinal study confirmed prior cross sectional findings that 
REE is elevated in children with CF, and this elevation is greater in females than 
males. REE is positively associated with FFM and pancreatic insufficiency ha 
females, but after al lowing for these associations does not increase with t ime. REE 
ha males does increase with t ime after al lowing for the positive predictor of FFM 
and the significant interaction between FFM and time. 
Although no substantial changes ha body weight could be found, significant changes 
were seen in phase angle, BCM mad ECM/B CM ratio as a sign for better nutritional 
and physical state and increased muscle mass. The results demonstrate hat physical 
strength and nutritional state can be improved by physical exercise ha combination 
with nutritional advice. Moreover, regular measurements of body composition may 
motivate patients to be more physically active so as to improve physical strength. 
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Distribution of BMI of CF children according to local BMI for age and 
sex percenSles 
F. Festini, A.S. Neri, C. Mannini ,  I. Lori, F. Fanti, F. Chiarell i  
CF Center of Tuscany, Floretwe, Italy 
Aims of this study were: to assess the distribution of BMI  ha CF patients aged from 
0 to 18 at he CF Center of Tuscany, Italy, in comparison to local standards of BMI  
for age and sex; 
to evaluate a possible association of BMI  with respiratory function expressed as 
FEV1 (% of predicted) and with the presence of respiratory cultures positive for 
B.cepacia complex (BCC) or t~aeruginosa (PA). 
Our study plans to retrospectively collect from clinical records the BMI  values 
registered closest to every birthday of each patient of the CF Center. BMIs of 
currently adult patients measured before age 18, are also included. So far, we  
collected 277 BMI  measures (mean age at the moment of measure: 7.8 yrs, SD 4.9). 
We compared these BMI  values to the BMI  for age and sex centile charts for 
Ital ian children (Luciano, Eur J Cl in Nulr 1997;51:6 10). 20.5% of CF children's 
BMIs are equal or under the 3rd centile; 24.4% are equal or under the 5th centile; 
31.9% are equal or under 10th percentile. 73.7% of BMIs were under 50th centile. 
Table shows the distribution of CF BMIs compared to reference BMI  centiles, per 
age classes 
Cenfile 0 to1(%)  2 to3(%)  4 to6(%)  7 to9(%)  9to13(%)  14to18(%) 
below 93th 39.3 31.2 51.2 60 63 71.7 
93th to 50fl~ 21.2 21.9 17.1 8 17.5 21.7 
50fl~ to 75th 15.2 21.9 17.1 94 14.3 4.3 
75th & over 94.2 93 14.6 8 3.2 2.2 
The mean of FEV ls  measured in the same occasion as BMIs  under 5th centile 
(n~46) was 82.1% (SD 24.4) whereas that of FEV ls  related to BMIs over the 5th 
centile 01 125) was 91.1% (SD 18.3), p~).01. 
No significant association was observed between BMI  categorised as below or over 
5th centile and respiratory cultures positive for BCC or PA. 
Our data show an association between lower respiratory function and malnutrition. 
They also show a progressive worsening of nutritional status from infanthood to 
adolescence in CF children. 
